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HIM 1 

i^^^i mmm 1 
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#IM 2003-071760 



{C^V^T^ Acinetobacter calcoaceticus fiJUTK^^ttP Q Q G D H<7)0 1 8 6^ 
iCiSV^T^ Acinetobacter calcoaceticus ^J^TfC'^ttP Q Q G D HcO 1 9 2#i 

im-^m 5 ] Be^j#-^ i xm^fiih r<y msB^jo i 9 2 #@ (T)^^ ;v ^ ^ 

im^me] n n y 1; ;y ^ y ^ =1- ^f^^ i:1-*ir;v=r->^ JK^tK^^^ 
1 6 7#g(7)T;^/N'^^^>'m?»^^^l^^tC'ftfe<;oT^ ym^^-t?«|fe$tL-cv^-5»efc 



£tliE#2 003-3063730 



^#^2 0 0 3-0 7 1 7 6 0 ^ ^->^ I 

iC;feV^T. ie^J#-^l t?^$^;g>T^ ym@e^J<^ 1 6 7#B<7)T>?./N°^^'>'m^ 

0] @B5^j#-f-i t?^$;h-;sT5 ymse^j<7) 1 6 7#b<^t>^/n* 

imW^ 1 3 ] B2^J#-^ 1 tL;5> T 5 y WMW 1 9 2 # B O rJ' 
. :*^o4 5 2#B<OT;^/N'7^'>3^^7&MtoT^>'m3^3|-Cgife:^ttTV^^, ^ 



{±iiE# 2003-3063730 



2003-071760 ^ ^-i? : 3/ 

^tcfeViT> Acinetobacter calcoaceticus fi^^TK^tt P Q Q G D H 1 9 3# 

>'^*:6^'T 9 - 1 7t it V i/ ^-^^T'sm $ tLT , 1 6 tamo 

[W*:^l 8] enn^y 1; ^-SrM^m^i-* i^;v=r->^)IJi7Km^ 

Gly-Arg-Asn-Xaal-Xaa2-Ala-Tyr-Leu 
(^'=f, Xaal. Xaa2> iift^O^^T 5 / y^rfft. laalii%\nX: 
t iXaa2{iUuT'{i5^\/^) 

[W?R:Sl 9] Xaal:;^^Ala. Gly. Glu. Leu. Phe. SerttziiKspX^^^ X 
aa2;6^Ala$fv:{iGlyT'^^. W^:^ 1 8lS«<^)3fi:^Mi>'*;i'n->^Igi7K^^^^ . 
[m*:^2 0] m-^mi- 1 9<^v^-r^:d^cfBa<oafc^Mir;V3-xm7K 

[i»*:^2 1 ] m^m 2 0 jcffi^c^it'fET-^^tf^^' -o 

2 2 ] W^:^ 2 0 izmmoMi^^^^ismm^mi^o 
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^#M2 0 0 3-0 7 1-7 6 0 ^ ^->? 

im^-m2 4 ] m^M 1-19 ov^-rtt^j-iciB^oac^M^^^v^j-j^MTK 

mBm^'^tfy)Va-:;^ry^4^y ho 

[0 0 0 1 1 

[0 0 0 2] 

M-t^o ^^)Vu-7.{t^)Vn~7.^=ir-yr-'^ (GOD) v^(±^*;i/a 

-:^&'}^^m^-^mmm (ggpdh) ^m^^hmmmzx,^^m.^fLX\^^fzo 

tK^ * ^*-t * ^ ^ — b*3b ^ V> {±/\-- dp 5/ ^ T y -fe ^ tw^^jpl" 

T§fc::&^ SiS^tcM^^T-^^NAD (P) =l:«tJ&tttT-ff5&?>55:v^o 
[0 0 0 3] 

yjr^S^t tTPQQGDH(7)^&ffl:d^'-^@ $:K-rv^^o PQQGDHti. ^nn 
[0 0 0 4] 

m>5'<^i5^7A^14mJCi3V^TJA<^v^fi$tLrv>;E>o l^x.t^> AM. C 1 e t 
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^#M2 0 0 3-0 7 1 7 6 0 ^ ^-z^ 

on-Jansen et al., J. Bacteriol. (199 
0) 1 7 2, 6 3 0 8-6 3 1 5 Sr#HB$tt/iV>o Tfc^tl^ P Q Q G D 

HtiAcinetobacter calcoaceticus < ■^^^<DWK^^/'^X■^<D^^•^()^UW^fl 
Xis ^ (Biosci. Biotech. Bio c hero, (1995), 59 
(8) , 1 5 4 8- 1 5 5 5) . ^<7)mmm^'^^^^ rn^:=.y ^^fiy ^ ^mM 
m^mh:d^K-^flX\^^^ (Mo 1. Gen. Genet. (198 9), 217 
1430-436) o A. calcoaceticu s ftJ^TR^tttP Q Q G DH 
{i> ^^M^5 0 kD a<7)s^-t^-fv--eab>&o i&<DP QQ^^t^iM&M<^~ 
[0 0 0 51 

WctS:^ Acinetobacter calcoacet icus ft 3^07X^^14 P Q Q G D H OX^I^^S^t 

-ofzo ( A.Oubrie et al., J. Mol. Biol., 289, 319-333(1999) ; A. Oubrie et 
al.. The EMBO Journal, 18(19) 5187-5194 (1999); A. Oubrie et al. PNAS, 
96(21), 11787-11791 (1999)) o ^^h(n>^-X\z.i.^\t. TK'^ttPQQGDHfi 

o 

[0 0 0 6] 

PQQGDH(ii5^*;vr7^Xlc^LTi^v^mbfStt*^L-CV^;|>^t, ^i^XlV 
[0 0 0 7] 

[#i^=::fcmi] 

#^2001-346587 
#IB2001-197888 
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^ 2003-071760 ^ v>^ 1 

m^f^:m 1 1 

Mol. Gen. Genet. (1989), 217:430-436 

A. Oubrie, et ai. (1999) J. Mol. Bio. , 289, 319-.3.33 

A. Oubrie, et al. (1999) The EMBO Journal, 18(19), 5187-5194 

A. Oubrie, et al. (1999), PNAS 96(21), 11787-11791 
[0 0 0 8] 

[0 0 0 9] 

^^m^^tTKm"^ P Q Q G D H ^afsT-X#S^ K^U. LX^(D^)Va --^l,zM 

^m^^:k^u^m^£ tKmmx^:h^^mF q q g dh =sr 
m^-t^ < o tzm^. 7x^1* p q q g d Ho#ao^jtt3i3v>-c 

[0 0 10] 

=''-^M:^mWMt}tmLX^)\^^-::^},zM-t^'M^^M1Si^^:W'r^^mM^)^ 



ffiiE#2 003-3063730 



^#^2 0 0 3-0 7 1 7 6 0 ^ ^->>^ 

[0 0 11] 

Acinetobacter calcoaceticus fe^^TK^^P Q Q GDH<^|| 1 8 GM^i^^h 
[0 0 12] 

"to Acinetobacter calcoaceticus Jy.^O^Ji?tCfi5^i-^7K^&P Q Q 

G D H tci5V^-C^ Acinetobacter calcoaceticus fe5^7X^ttP Q Q G D HO^ 1 

8 6 mm^^ ^2 0 6 nm<Dmi$i.t T<y mMmmu^(r>M^>mmm^ ^s^o 

t'^S6^l3#£P>tt^:if'^, TAcinetobacter calcoaceticus SJ^tK^ 

^pQQGDHo^i 8 6nm^^ih2 0 6n^<Dm^tm^<Dnm} tmt^ti^h 

o $f>tc, ^'^it<:0||7#i<7)T^ ym^lifi TAcinetobacter calcoaceticus 
*5^7fC^tePQQGDH0^1 9 2 5^*t|Wj^(7)iag<7)T^ y^^^J twi^fi 

[0 0 13] 

$ftL<{i. 2[5:|§5g<^Qfc^Mi^;V3-;^|gi7fc^^^{±, Acinetobacter calcoa 
ceticus ftJ^Tfc^ttPQQGDHO 1 9 2^B<D^^A^ ^ >'^^mi> L < {± 1 9 3 

[0 0 1 41 
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Mm 2003-071760 ^ ✓ni- v : 8/ 



T7->5^S. u^z^y^ 
[0 0 15] 

tfzitr;^^-^y^>m.n&xm^^fix\^^:ho tfzmtL<it. m^m-^-i 

[0 0 16] 

2|s:^^co»iJ(7)S^ti*5V>T(i. kTnn^y u v^^y >=^«^^ti-^^^^;^3- 
>^M7Jc^0^^c:fev^■C. @B^J#-i-l ■e^$tt.g>T5 yMB5^>J<7) 1 6 7#S<7)TX 

-e^:^tT.^T^ y^iS^iJcT) 1 6 7#ScOT;^/^°9^>^^^;e»^^^■';^^5' 5 >'^^^ 
trSm$tLT:fei9. 56-04 5 2#B<7?r>?.A^^'>3^»7&-'M^:^-^:x^^-eMm 



WSE#2 003-3063730 



^#®2 0 0 3 - 0 7 1 7 6 0 ^ ^--J 

[0 0 17] 

^ ^ >'^^^s'f&CO T ^ y ^^T-SJ^ ^ tl T is i? , 56^0 4 5 2 # g <^ T 7 

. j5^o4 5 2#gOT;^/N-7^>5^^;65^(7)T5ym^*T'fim$tLTV^;g»o t 
L<{i. ie5lJ#-^lT-^;^tL^T5ym@2?iJ<7)l 9 2#gOi^;v^5 

T7->3^^. -fe'J^?^*. tfz\tr:^^'^y^ymB.&XW^'^fiX^y)^ i)^-D 
4 5 2#g<^TX^N-^^>'^S;5sH/:J-^>5i^t?gm$*tTV>;5>o 
[0 0 18] 

•^uimnm-:-^^^x. wm^^\xmi^^^r ^ jmm(r>\ 9 3#g<^n^ 

«$tL^o $jFt L<{i. aB^J#-§-l-e^$tL^T^ymSB^!]<7)l 9 3#g<^n^ 
[0 0 19] 

Gly-Arg-Asn-Xaal-Xaa2-Al a-Tyr-Leu 

(3^'+', Xaal> Xaa2. \t'Si%-.<r>-Jl^r A JWBMX^:^^ fzfzL. Xaal;«>^'Gln-e 
*>;St ^Xaa2liLeuT-i±^v^) ^^tfo » * L < tiXaalfiAla. Gly. Glu, Leu. P 
he. SerS y^:^±Asp•Cab^9^ Xaa2{iAlat fctiGlye^b^o 
[0 0 2 0] 
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^#M2 0 0 3-0 7 1 7 6 0 ^ ^-v 

[0 0 2 1] 

[0 0 2 21 
[0 0 2 3] 

^^m<^^t L\^^mim^)l^=i -xm.7KmmmiZi5\^^Xii. Acinetobacter ca 
Icoaceticus fi^Tic^ttP Q Q G D H<^B 1 8 6^^/6^f>S2 0 6?SS<7)^^$ 

[0 0 2 4] 

mM<Dr:^^-^^^>nm-^m<or^JWmmx\ m^tti-t l < h v:^-:^^^ 

Xmm^tiX^^:ho 1 6 7#g<7)T>^/^•9 4^^>m?S«^3J:^f4 5 2^E<7)T>^^-^ 
y ^ymm^F Q Q G D H i X Z/^^Km-^-T^ C i: (i^ -etL 

-rtv#^2001-346587i5j;t>'#gfl2001-197888tcf3|K$ittTV^;5o L;6-L. -|g6<J 
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^#02 0 0 3-0 7 1 7 6 0 ^ v I 11/ 

[0 0 2 5] 

Giy-Arg-Asn-Xaai-Aaa2-Aia-Tyr-Leu 

Xaal. Xaa2. tiffi^O^^T 5 ^ fzfzL. Xaal>&^Gln-e 
^;i>^: #Xaa2{iLeut?{i5fcv^) ^^tfo 0S L < fiXaalfiAla. Gly. Glu. Leu. P 
he. Ser^/itiAsn-eabO. Xaa2(iAlat /^{iGlye^b^o 
[0 0 2 6] 

P Q O G D H (Pm^-fTi^ 
Acinetobacter calcoacet icus fi5feO^^<^)7K'^14P QQGDH=S:r/ — }^^ir^ 

Sambrook?>," Molecular Cloning; A Laboratory Manual" ,I^2IK. 1989, Cold 
Spring Harbor Laboratory Press, New YorktC|Bi£$i ttTi/^^o 
[0 0 2 7] 

^(7)Xd^'Lxmz^mMi^^iMi^^^m.m(7)^^^- m^it'fy:^^^ k 
) ^lii^mm^^m^ m^i^±mm) imMmm-t^ho ^^^si^m 

^^m^^^fz}^<o^<<D^^^- ' m^n^i!}mmmi^5^m\^^\^^x%hfLx^ 

[0 0 2 8] 
[0 0 2 9] 
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^#M2 0 0 3-0 7 1 7 6 0 ^ ^-v^I 12/ 

m^fitir.^mi^'^it^-t^^^tliZXi)^ Acinetobacter calcoaceticusfi5^<^ 

7fc?#i4pQQGDKo^i 8 6^^:*^ 6^ 2 Q 6^m<DmMtmM<omi^^m^ 

[0 0 3 0] 

^m^-t^^inzxy), ^^^<^a:^MPQQGDH^iiMi-;5o 

[0 0 3 1] 

^^^<7)PQQGDH(i. PQQ^nmmtLX. ^)\y^-:^^mtVX^)V 

Q G D H i ^ j^;!/ rr -X OMt' ^: ^> 5& o T^TC ^ P Q Q Ofi-^m^b^x 
S (^i-f h-y-;!/"^^- h) -DCIP (2, ^-V^uuy -jy/^^ 

[0 0 3 2] 
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^ #M 2003-071760 ^ ^- 

v>T±^co J: d t::^*fS14=lriiJ^U ^')\^::i~-^^mMt Lfzt^<DmmzMi- 
[0 0 3 3] 

2^^^<^5fi:^M P Q Q G D H {i^^M^^ fcJt^tT. i^JVn-x ll^ti" M 
M4>«>^fS]± L T is 19 . # t:: ^ ;^ h - ;^ tc^i- ^ J^:ic L T iJ'' ;u n - ^ 

[0 0 3 4] 

^^?g<7)a:^MPQQGDHtciD£T. T y -tr^ t3£>i|^j^®?S, pi7=-V 

> '^mn^^fifz^mtLx. tfz\,tm.m^j:^-^mu^(Dmm.t\^x^^irh^ 

[0 0 3 5] 

^^m\±-tfz. ^^§gtct^&^5fi:'^MPQQGDH=Srfflv^^ir;v:3~y^-fe>^-9— 
^#mt1-;i>o mai:tT{i> ^mH^ fi^M^'fe i:'=Jrffiv>, i 
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^ #M 2003-071760 ^ : 14/ 

[0 0 3 6] 

x-ffAg/Agc imn) ^fflv^So ^omjE^epiiDL.T. m 

[0 0 3 7] 

[^ifeM] 

[0 0 3 8] 

^^M^^p Q Q G D um^^(7)mm 

SE^J#-^ 2 ^ ^<5> Acinetobacter calcoacet icusftJ^ P Q Q G D H <7)^3t 
at<5^?r tc, ^^(^^A^fif o fzo y^;^ ^ K p G B 2 tJ' - p T r 

c9 9A (7T;VTi^Ttt^) <D'7)V^^xi-^>'ifUmz^ Acinetob 
acter calcoaceticus QQGDH^n — K-f^lfjiit 

i^^^mxLfzi>(Dx^:b (mi) o '^mi,:^^^xu^mmmmmii^xio 1 9 
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^#02 0 0 3-0 7 1 7 6 0 ^ ^- v : 15/ 

o ^fblc, 1 6 7#BOT;^/^9^>'m^^t/c(±4 5 2#l(^)TX/^7^>^ 



Gln192Ala 


5'- ata age aag egg gtt acg ecc -3' 


Gln192Gly 


5'- eaa ata age aag ecc gtt acq ccc ttq -3' 


Gln192Leu 


5 -caa ata age aag cag gtt acg ccc ttg-3' 


Gln192Phe 


5'-caa ata age aag aaa gtt aeg ccc ttg-3' 


Gln192Ser 


5'-caa ata age aag get gtt acg ccc ttg-3' 


Gln192Asn 


5'-eaa ata age aag gtt gtt aeg ecc ttq-3' 


Gln192Asp 


5'-caa ata age aag ate gtt aeg ccc ttg-3' 


Gln192Giu 


5'-caa ata age aag tte gtt acg ccc ttg-3" 


Gln192Lys 


5'-caa ata age aag ttt gtt acg ccc ttg-3' 


Leu193Ala 


6'- caa ata age age etg gtt acq -3* 


Leu193Gly 


5'- gaa caa ata age ace etg gtt aeg ecc -3* 


Asp167Glu 


5'- ec tga etg atg ttc ttt fga tga agg -3' 


Asn452Thr 


5 - c ate ttt ttg gac agt tec ggc agt at -3' 



[0 0 3 9] 

^^iS^-7'9>^<KpKF18k (^?i3t im ) tCAcinetobacter calcoace 
t icus P Q Q G D H =£: n - K-f ^ itfS^O— §|5 =Sr'^tf Kpn I-Hind IIIifM' ^ 
m.^^^^ ^Lfi^-ry^U- Y t LfZo ^(DT^y-fV- h 5 0 f mo 1 t^M^t 
(^) ^Mu tan (^^®^) -Express Y^m^v YKHMO-izU^ 
iyBV-fy^-^- 5 pmo 1 > V ^^W-itLfz^ --Yy Y 7^7 5 0 pmo I 

(2 0;u 1) <D\yi 0»<^|W|^y h<^T--U > ^^"^y y r - b tii\z 
m,^L. lOor^ 3^f§i(DW'Mm'r^f'7:^^Y^m.^^'^^ l^lltrb/co -b 
U ^ a >y'y y( -^-lip KF 1 8 kc7):^«^v^ v ^^Itttstfs-T-itc^)^ "MO 

T>/^'-^m^m.'m^^^fzi!b(Dii<D'e^^o ^ti^ 5^m7K±\,zmi^. rfy^ 
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#il 2003-071760 



^-i^ : 16/ 



l;ul<^T4 DNA';:**-- If. 1^10T4 DNAjKU ^ 7— tffe iO^ 
mWr-h ^E.coli BMH 7 1 - 1 SmitSiZj^Mn^U — ^feMt ^ :^«^^f o 
[0 0 4 0] 

^iz^ ClC^^^^ftm tTty^^^^ K^E.coli MV 1 1 8 4tcf^g^^L> -f- 

G B 2 ±(Dm^m. PQQGDHfrr/-K-t^ itfSi^OI^n I-Hind III^fM- tXfi 
[0 0 4 1] 

»^M^f;{i55:^MPQQGDH=&=r- Kl-^SitfSi^^. E. c o 1 i fflofi 
S^iJ' ^--e^b-i) p T r c 9 9 A r ;1/-t->T?±) (^-r;!/^;?^ n-— 
hic#AU m^^tLfz':r'7:^^ K^E.coli DH5 aWizj^M^^Ltzo -rtt 
tr4 5 Om 1 OL^^b (T > H'v V > 5 0 ;« g/m K i;'n^A7 Ji-n-;V3 
0/^ g/m l'^;t) ■e:KP7 9;^n^ffiv^T3 7*C-e— B^K^: ^:^«L. 1 mM 

caci2. 500//MPQQ ^-^tr 7 1 (DL^mzmM Lfzo ^mmt^Wim 

. ^Of^l. S^^^^IL^iTo :^«^;&-^^>C>^il (SOOOXg. 10^. 4t:) 
t?m#*llIJ|Xt. i<7)B#=^0. 8 5%NaC Ut?t-e 2 [H^jf-LTto ^mt/c 

®#'S:-7i^>^yixX"e^^#L. ^t'l:^^^l (looooxg, i s^s-. 4t:) x-mk 

W<Dmi^^B^LfZo Jirttr0^>C.^^g| (160500 Xg (40000r. p. m. ) . 9 0^. 
[0 0 4 2] 
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^i^M2 0 0 3-0 7 1 7 6 0 ^ ^-v : 17/ 

^*fe^j 2 T'# f, J; x^^^^m p Q Q G D H (Dm.m^mmm^t, ^ 

tt-rni /^MPQQ. ImM CaC l2^^T't?l^F^mji.i^n'fl:L^Co Cltt 
=^187/^1 -ro^5-aL. 3 /u 1 ( 6 mMD CIP48a«1, 600 

mMPMS 8 « 1 , 10 iiiM'; yBM^W^j? H 7. 0 1 6 « 1 ) i3J:?>'#ji 

SoD-ir;v3-;^^^i O/z 1 ^ipx., ^^f^tt^Ms^LfcTo 

[0 0 4 31 

^*V&14<7)zBij^(i, Miatr^v^r. lOmM MOP S-N a OHM^?£ (p 
H7. 0) 't'lcisv^TPMS (•7i-^>''>^ h) -DC IP (2, 

6-i^iJ'nn7i/-;V^> K-7iy-;i') ^fflv\ D C I P O 6 0 0 nmO^i 

^yYtLfZo tfz^ DCIPOpH7. 0 KiSif^^Jl^mt^mH 6 . 3 m 
[0 0 4 4] 

[«2] 





Km fli(mM) 


Vmax (U/mg) 




30 


129 


Gln192Ala 


50 


123 


Gln192GIy 


36 


94 


Leu193Gly 


177 


42 


Leu193Glv 


157 


46 



[0 0 4 5] 

fifzm^mis X z/^^^m p q q g d h om-mmmmmsh ^ ^ti^ti 1 m p q 

1 mM C a C 1 2^^T-e 1 nmiik±:^uitLfZo ^fi^ 1 8 7 1 "To 
^;ftL. 3 fit i6mM DC IP, 6 0 0 mM PMS, lOmM 
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^#M2 003-071760 ^ ^- v : 18/ 

OmUttziil 0 OmMfc^r^ J:^IC4 0 0 mlVK^^^l^n-y^ t /c^llfeO 

[0 0 4 6] 

[^31 







Gln192Ala 


Gln192Gly 


LsuigaAia 


Ljeu193Gly 




20mM 


20mM 


20mM 


20mM 


20mM 




100(%) 


100(%) 


100{%) 


100(%) 


100(%) 




45 


29 


34 


50 


39 


3-O-m- 


82 


80 


101 


66 


60 




8 


10 


12 


34 


26 




49 


20 


24 


39 


30 




53 


56 


40 


64 


56 




85 


138 


85 


84 


71 



[0 0 4 7] 

[^4] 







G!n192AIa 


an192Gy 


Leu193iAla 


|jeu193G|y 




lOOmM 


lOOmM 


lOOmM 


lOOmM 


lOOmM 


-if;u=i— X 


100(%) 


100(%) 


100(%) 


100(%) 


100(%) 




62 


41 


45 


47 


35 


3-O-m- 


92 


93 


98 


86 


59 


X 


8 


6 


19 


25 


17 


■7M X 


51 


56 


44 


50 


46 


5^h— X 


51 


56 


44 


50 


46 


■bPlf:t— X 


42 


73 


59 


59 


39 



[0 0 4 8] 
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#M 2003-071760 



^~>^: 19/ 



8 


20mM 


(%)ooi. 


o 


o 




CO 
CO 




o 


o 

CO 


00 


1 


Gln192Asp 


E 
o 
o 
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o 




o 


CM 


o 


CO 
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E 
o 
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o 


o 
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o 
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00 
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E 
o 
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3^ 

O 
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CM 
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00 


O 




CO 
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in 
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E 
o 

CM 
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o 


o 


CM 


CO 


CM 
CO 


CO 


OO 
CSI 


§ 




1 




E 
o 
o 


O* 
O 

T— 
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o 


oo 


o 
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o 
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CO 
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[0 0 5 0] 

[1^6] 





Asp167Glu/A 
sn452Thr • 


Gln192Gly/A 
sn452 1 hr 




20mM 


20mM 




100(%) 


100(%) 




2 
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4 
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46 




2 


21 



[0 0 5 1] 



miiE#2 003-3063730 




#M 2003-071760 



^--J: 21/ 



M» W ~ 




100(%) 


CO 




CO 
CO 


in 

CO 




Oi 


o 








:^ 


o' 

O 




CO 


LO 


CD 


o> 


CM 




CO 




li 




o 
o 


If) 


C3> 


CO 
CM 




CM 


Oi 




o 


s 




o 
o 


CM 


CM 


CD 




o 

x — 


CO 


O) 




1 


li 




o 
o 


O 


O 


O 


o 


o 


o 


CO 


CO 


CO 




o 
o 


o 


O 




o 


CO 


o 


5 


CO 


o 




1 


o 
o 


o 


O 


CM 


CM 


CM 


in 


lO 


CM 

CM 


in 

C3> 




1 


o 
o 


o 


O 


1^ 






o 


CO 


m 


o 

CO 




o' 
o 


o 


O 


CO 


CO 




o 


o 
ir> 




tn 
csi 




1 


§ 


o 


o 










CO 








Co" 

o 


o 




CO 


CM 


to 


o 


GO 
lO 


r— 






X— 


o 
o 


to 


Oi 


lO 
CO 




CO 


CO 


(3> 

u> 


lO 
If) 






o 

CD 


o 






O 
CO 


CO 


If) 


00 

in 




in 

CO 






f 

12 


CsJ S 




□ 


J 

8^ 


1 




1 


1 

P 


1 

□ 



[0 0 5 2] 



mffiE# 2003-3063730 



2003-071760 ^ ^->? : 22/ 

:^§tm(o^^m. p Q Q G D H <D^^<DmMmm^n.^m^fzo ^^mmmm 

ImM C a C l2#^TT-lB#PBm±'-^n'fbL. #mjiJ£ 
<oyjVu-:A,^XZ>-5fjilvirQQ^ 1 OmM C a G 1 2#^T'^0^f^tt^?aij 

^Lfzo ijmimmms i,zmm.(om^m^<om^mKm\:^. Dcipoeoon 

iJ^;vrr-X8ftE2 0 OmMS-e»®iaW^s^e>tL-r. Ks i {i2 0 0mMJ^Jl±-e 
[0 0 5 3] 

>mmmmp h 7 . o x-^m^tLtzm^ ^ >^^^ u-^y^^y ^ -m^mij ^ 

ATSKgel CM-TOYO PEARL 6 5 OM (mv-^^^tt) « 
«$-i^fCo ^<r>ijy2>.^\QmM')ymMmWLp}^7. 0> 7 5 0ml-e^^L 
fcm> 0-0. 2M NaC 1 ^r^tfl OmMU ;^m^tfmpH7. 0 ^fflv^. 
^^«r?#m$-^fCo 5 m 1 /m i n-CffoT^Co G D Hfgtt^^i-<i>®:9^=^ 

lliat^ lOmM MOPS-NaOH^®?^ (pH7. 0) -e-Hjfe^^^tTto 
CK^J:^ l^LT«^^i&6<jtci^-^gfc^MPQQGDH^e®^#7t:o ^hfifz 

o 
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Asp167Glu/Asn452Thr 




Km 
(mM) 


kcat 
(sec 


kcat/Km 
(mM'^-sec^) 




48 


1193 


25(100%) 


7D— ;^ 


182 


73 


0.4(2%) 


3-0-m-^;U=i 
—X 


198 


215 


1.1(4%) 




145 


89 


0.6(2%) 




55 


167 


3(12%) 




147 


65 


0.4(2%) 




16 


226 


14(56%) 



[0 0 5 6] 

1 %Oir;i/^;i/T;V7"li K^^tf 1 OmM MO P S^#?g[ (p H 7 . 0)«4iT' 
MMX 3 0 ^JS-^^a L tz^ik. 2 0 mM V >- ^-^tf 1 0 mM MOPS WmWi ( 

pH7. 0) 05i-m^m\^xir)v^ )vr)V7'\i.Y^-fuy^y'^]^ 

tzo :i<Dm^^l OmU MOPS^mWL (pH7. 0) "t'-eMr^'^ 1 B^K^Ji 

wMit^^tzo mmitAvx^^Ltzo 

[0 0 5 7] 

i^mLfz^m-^>^-'S:m\'>rv)va--:^^^(7>m^^^^fzo ^mm<o^m 

MPQQGDH=S:®^'fktfc^^-fe>-9— =S:Mv^T. 0. lmM-5mM<^^ffl 

[0 0 5 8] 
[IB^J^] 
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Sequence Listing 

<110> Sode, Koj i 

<120> Glucose Dehydrogenase 

<130> psgOOlS 

<150> JP 2002-196177 

<151> 2002-07-04 

<160> 9 

<210> 1 

<211> 454 

<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

15 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 

35 40 45 

Lys He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

50 55 60 

Gin Val Pro Glu He Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr He 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 

100 105 110 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 

115 120 125 

Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 
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130 



135 



140 



Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 • 155 160 

He Gly Asp Gin Giy Arg Asn Gin Leu Ala Ijrr Leu Phe Leu Pro Asn 

165 170 175 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Giy Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Giy Ser He 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 
355 360 365 



tbiE# 2003-3063730 



#M 2003-071760 ^ ^--J : 27/ 



Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 
<400> 2 



agctactttt 


atgcaacaga 


gcctttcaga 


aatttagatt 


ttaatagatt 


cgt tat teat 


60 


cataatacaa 


atcatataga 


gaactcgtac 


aaacccttta 


ttagaggttt 


aaaaattctc 


120 


ggaaaatttt 


gacaatttat 


aaggtggaca 


catgaataaa 


catttattgg 


ctaaaattgc 


180 


tttattaagc 


gctgttcagc 


tagttacact 


ctcagcattt 


gctgatgttc 


ctctaactcc 


240 


atctcaattt 


gctaaagcga 


aatcagagaa 


ctttgacaag 


aaagttattc 


tatctaatct 


300 


aaataagccg 


catgctttgt 


tatggggacc 


agataatcaa 


atttggttaa 


ctgagcgagc 


360 


aacaggtaag 


attctaagag 


ttaatccaga 


gtcgggtagt 


gtaaaaacag 


tttttcaggt 


420 


accagagatt 


gtcaatgatg 


ctgatgggca 


gaatggttta 


ttaggttttg 


ccttccatcc 


480 


tgattttaaa 


aataatcctt 


atatctatat 


ttcaggtaca 


tttaaaaatc 


cgaaatctac 


540 


agataaagaa 


ttaccgaacc 


aaacgattat 


tcgtcgttat 


acctataata 


aatcaacaga 


600 


tacgctcgag 


aagccagtcg 


atttattagc 


aggattacct 


tcatcaaaag 


accatcagtc 


660 


aggtcgtctt 


gtcattgggc 


cagatcaaaa 


gat t tat tat 


acgattggtg 


accaagggcg 


720 
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taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat ^gtaaagta ctacgcttaa atcttgatgg 840 
aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
acafccgtaat ecgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 
ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 
<210> 3 
<211> 8 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 

<223> Xaa is any amino acid residue 

<222> 5 

<223> Xaa is any amino acid residue 
<400> 3 

Gly Arg Asn Xaa Xaa Ala Tyr Leu 
<210> 4 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 4 

ataagcaagc gggttacgc cc 22 
<210> 5 
<211> 27 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 5 

caaataagca agcccgttac gcccttg 27 
<210> 6 

<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 6 

caaataagca gcctggttac g 21 
<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 7 

gaacaaatsia gcaccctggt tacgccc 27 
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<210> 8 



<211> 26 



<212> DMA 



<2i3> Artificial Sequence 



<220> 

<223> primer for point mutation 
<400> 8 

cctgactgat gttcttttga tgaa^ 26 
<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 

<400> 9 

catctttttg gacagttccg gcagtat 27 
<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 10 

CEiaataagca agcaggttac gcccttg 27 
<210> 11 
<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> primer for point mutation 
<400> 11 

caaataagca agaaagttac gcccttg 27 



<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 12 

caaataagca aggctgttac gcccttg 27 
<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 13 

caaataagca aggttgttac gcccttg 27 
<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 14 

caaataagca agatcgttac gcccttg 27 
<210> 15 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for point mutation 
<400> 15 

caaataagca agttcgttac gcccttg 27 
<210> 16 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for point mutation 
<400> 16 

caaataagca agtttgttac gcccttg 27 

[mil i2ii{±^ ^^m<7)^^mpQQGD}i^:2-yr'r^^m^mm^ 

^iri'^^t^fzibizm^'^fzzf^:^^ Kp GB 2 O^jt^r^-To 

[HIS] ia3{±. :^§^m<7)^^mFQQGDii<Dm^<omMmt^^^^ 
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[112] 

Kpnl H ind in 



pGB2 



Kpn\ Hindm 
I 2.2Kb 



\ pKFISk 
I Kpn I Hind III / 



5 ■ 

1 l.liO) 



Kpn I t«nam 



t 



\ ^ pKFISk 

l ^nl H ind in 

pKF18k+pGB2(/Cpn i-H/ncf HI) 

\ 

Kpn I Hind III 



\ I 3.3Kb 




> pKF18k-fpGB2(/rpnl-H/n</iil) 
ICpnl Hind III 



ft 



^ /^n I Hindm 
5.7Kb J 
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imm] ^}\/n^7. hm^'mm^^'^^m^'^'^^ q q g d h =sr 

llJiTK^^^tCiSV^T^ Acinetobacter calcoaceticus fi5^;fc?#'aP Q Q G D H<^) 

HIS 6^*;6^f>^2 0 6m^<DmMtfziim<Dmii^is^f^m^<ommz^\y^x 
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